Hyperspectral imaging utilises the phenomenon of anomalous absorption of photons by molecules to discriminate between different minerals. Crystalline minerals (those with a repeating pattern of atoms) absorb light (photons) of a characteristic energy (and consequently wavelength), and therefore minerals of a known structure can be recognised by characteristic absorption bands in their reflectance spectrum (Hunt, 1979) . The dataset was provided by the Australian company HyVista, the operator of the HyMap instrument, in 'radiance-at-sensor' form. It was corrected for atmospheric effects using the HyCorr computer program, provided by CSIRO, which is similar to the ATREM algorithm (Gao, 1993) .
Apex Basalt Olivine cumulate
The rocks of the Warrawoona Group constitute two komatiitic-thoelitic-felsic-chert volcanic successions which have ages spanning 3.515-3.426 Ga -as each succession gets younger in age, it gets progressively less mafic (Van Kranendonk et al., 2002) . The hyperspectral VNIR signature of talc has been used to map a komatiite layer around the North Pole Dome in the Apex Basalt member of the Warrawoona Group (Brown et al., 2004) . The Apex Basalt overlies the stromatolite-bearing 3.49 Ga Dresser Formation chert-barite unit, which probably represents the late stage of an active volcanic caldera (Van Kranendonk et al., 2008) . The komatiitic 3.46 Ga Apex Basalt probably represents resumption of distal volcanic activity following a ∼ 20 k year hiatus. Talc-carbonate hydrothermal alteration of the Apex Basalt was either achieved on emplacement of the komatiite or when the overlying theolitic 3.46 Ga Mt. Ada Basalt unit was emplaced.
Komatiite lavas
Komatiite lavas form when high-temperature (∼1400-1600 °C), low viscosity (0.1-1 Pa), mantle derived, ultramafic lavas are extruded and flow turbulently at the surface. Komatiites are found almost exclusively in Archean shield areas due to the higher heat of the Earth's mantle during that period (Campbell et al., 1989) . Treiman (2005) has convincingly demonstrated that the Nakhalite meteorites have a similar texture to komatiite cumulate layers in the Canadian Archean. Komatiite lavas have also previously been proposed as possible analogs for Martian rocks on geochemical (Baird and Clark, 1981) , morphological (Reyes and Christensen, 1994; Rampey and Harvey, 2012) and microtextural (Treiman, 2005) grounds. The komatiite layer detected in the North Pole Dome was associated with talccarbonate alteration which has been hypothesized to be the result of hydrothermal alteration (Brown et al., 2005 (Brown et al., , 2010 . Figures 3a and 3b show the olviine cumulate layer in outcrop and in thin section, as reported in Brown (2006) . The thin section shows that the olivine has been replaced by talc and serpentine in these two locations. These figures indicate that the olivine cumulate rocks tend to accumulate in mounds that weather characteristically. Goudge et al. (2015) showing the light toned floor unit (the olivine-carbonate lithology) exposed beneath the delta unit, showing 1-10 meter scale characteristic fracturing, similar to the outcrop in the Apex basalt cumulate.
Thin section and outcrop

Apex Basalt as Mars analog for Olivine-carbonate lithology (light toned floor unit)
The largest surface exposure of carbonate-bearing material identified to date was discovered in the Nili Fossae region using the CRISM instrument on the MRO spacecraf (Ehlmann et al., 2008) . Brown et al. (2010) argued that the serpentinised olivine ultramafic cumulate layer at the North Pole Dome is a good analog for the olivine-carbonate lithology present in Nili Fossae and at Jezero Crater, the landing site of the Mars2020 rover. They suggested that although the olivine has been intensely replaced by the serpentine and talc, in a Martian environment, the process of partial serpentinization still gives a good match for the spectral evidence that has been detected by the CRISM instrument.
The Martian olivine-carbonate lithology shows variable carbonation and evidence for a hydration event in the form of hydroxyl bands which have been interpreted as due to smectite , chlorite (Viviano et al., 2013) , saponite (Ehlmann et al., 2009) , serpentine (Ehlmann et al., 2009; Brown et al., 2010; Amador et al., 2018) and/or talc (Brown et al., 2010; Viviano et al., 2013) , will help reveal the alteration conditions and temperature and pressure conditions that accompanied the hydration event, and may determine whether it was associated with a serpentinization, sedimentary or leaching process. The formation conditions are crucial because the presence of talc-carbonate resulting from the carbonatization of serpentine has been examined in Earth analogs in terrestrial greenstone belts such as the Pilbara in Western Australia (Brown et al., 2005 , where talc-bearing komatiite cumulate units of the Dresser Formation overlie the siliceous, stromatolite-bearing Strelley Pool Chert unit (Allwood et al., 2006; Van Kranendonk et al., 2008) . An in situ investigation of the Mg/Fe-phyllosilicate mineralogy and the nature of the hydration event is therefore a critical task in understanding the astrobiological potential of the carbonate and phyllosilicate deposits at Nili Fossae.
